Most female birds have only a left ovary and associated oviduct with entry to the oviduct on the left side of the urodeum of the cloaca. We hypothesized that male cloacal contacts during copulation would occur from the left side of females because this would put sperm closer to the entrance of the oviduct. We observed that cloacal contacts from the left outnumbered those from the right by a margin of 3:1 during tree swallow, Tachycineta bicolor, copulations at nestboxes in western Michigan in 1999. The directional bias of cloacal contacts may have an adaptive function.
Most female birds have only a left ovary and associated oviduct with entry to the oviduct on the left side of the urodeum of the cloaca. We hypothesized that male cloacal contacts during copulation would occur from the left side of females because this would put sperm closer to the entrance of the oviduct. We observed that cloacal contacts from the left outnumbered those from the right by a margin of 3:1 during tree swallow, Tachycineta bicolor, copulations at nestboxes in western Michigan in 1999. The directional bias of cloacal contacts may have an adaptive function. Male adaptive responses to the asymmetric female reproductive tract may also be behavioural. For example, Gerhardt (1933 ( , in King 1981 observed male ostriches, Struthio camelus, mounting females from the left and related this behaviour to the asymmetry of the female reproductive tract. The asymmetry of the female reproductive tract could favour males that mount females from the left if it results in ejaculates being placed closer to the oviduct than mounting from the right. During artificial insemination in poultry, the probability of successful fertilization increases the closer semen is deposited to the oviduct (Biellier et al. 1961; Holleman & Biellier 1976) . Placing the ejaculate directly into or near the opening of the oviduct may also make it more difficult for females to eject sperm (cf. Davies 1983). The lack of an obvious intromittent phallus would seem to make it difficult for male passerines (Briskie & Montgomerie 1997) to deposit semen near the oviduct. However, it is likely that the mechanics of copulation in passerines are similar to those in domestic fowl (Wolfson 1960; Birkhead 1998) . During copulation in fowl, both males and females evert their cloacae so that the ejaculate, which is emitted from two papillae extruding from the male cloaca, is deposited directly into the oviduct (Burrows & Quinn 1937) . Copulation in some passerines may be facilitated because a semen-emitting papilla that extrudes from the urodeum of a male's cloaca might act as a phallus (Wolfson 1954 (Wolfson , 1960 Birkhead et al. 1991; Mulder & Cockburn 1993; Birkhead & Hoi 1994; Lombardo, in press ).
We hypothesized that most cloacal contacts in passerines would start from the left side of the female because this would result in sperm being deposited closer to the entrance of the oviduct than would contacts from the right. We tested the 'directional bias in mounting' hypothesis by determining the left-right pattern of cloacal contacts during tree swallow copulations.
METHODS
We observed tree swallow copulations between 0630 and 0900 hours Eastern Standard Time each day from 4 May to 7 June 1999. The swallows bred in wooden nestboxes arranged in a grid in an old field on the campus of Grand Valley State University, Ottawa County, Michigan, U.S.A. (42 57 N, 85 53 W). We observed birds from seats in the open or from the inside of vehicles parked on the periphery of the grid. We began observations from different posts each day and changed locations every 30 min to ensure that we observed all parts of the grid. Tree swallow
